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ABSTRACT: The study aimed at evaluating post-exercise cardiopulmonary responses in young adult males who 
masticated and ingested Cola nitida prior to moderate exercise. The cardiopulmonary responses studied were heart rate, 
pulse pressure and respiratory rate. A total of 20 apparently healthy male volunteers were studied. They were subdivided 
into 4 subgroups A, B, C and D. The subjects in Group A served as control and were not given Cola nitida, while the 
subjects in groups B, C and D were given 100mg/kg, 200mg/kg and 400mg/kg of Cola nitida respectively. Prior to the 
exercise baseline cardiopulmonary parameter were recorded using standard clinical methods. The subjects subsequently 
chewed and ingested appropriate doses of Cola nitida. Ninety minutes post ingestion; they warmed up for 5 minutes and 
then mounted the threadmill at an inclination of 2% at 5mph for 30 minutes. Thereafter the immediate cardiopulmonary 
responses such as pulse rate, pulse pressure and respiratory rate were recorded one minute post exercise.  Results were 
presented as  Mean ± SD and analyzed using appropriate ANOVA with post hoc Tukey HSD test and p < 0.05 was 
considered statistically significant. Overall, Cola nitida potentiated (p < 0.05) the percentage increase in cardiopulmonary 
responses observed in this study. However, irrespective of the dose of Cola nitida ingested the percentage increase in pulse 
rates were not different (p > 0.05) amongst test groups. Cola nitida increases the post-moderate-exercise pulse rate, pulse 
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Exercise is an organized and coordinated 
musculoskeletal movement that aims at keeping the 
body in a state of physical and mental wellbeing. 
Exercise has also been viewed as any bodily activity 
that enhances or maintains physical fitness and overall 
health and wellness (Kylasov and Gavrov, 2011). 
However, the muscular activity during exercise 
generates strength and interrupts homeostasis (Araujo, 
2001).  Exercise can also be defined exercise as an 
activity of systematic repetitions of oriented 
movements feature with consequent increase on 
oxygen intake due to muscular demand thus 
generating work (Barrose-Neto et al., 1999). Exercise 
increases the density of capillaries due to angiogenesis 
(Kwak et al., 2018; Ding et al., 2006) with an overall 
improvement of muscular blood flow and 
oxygenation. The regular practice of physical 
exercises promotes important autonomic and 
hemodynamic adaptations that will influence the 
cardiovascular system (Rondon and Brum, 2003) with 
the objective of maintaining the cellular homeostasis 
in face of the increment of the metabolic demands. 
Overall the increased metabolism and oxygen demand 
is associated with some immediate cardiopulmonary 
responses such as increased heart rate and respiratory 
rate.  
 
The physiological effects of the physical exercise may 
be classified into immediate acute, late acute and 
chronic. The acute effects, also called responses, are 
those that occur in direct association with the exercise 
session; the immediate acute effects are those that 
occur in the peri and post-immediate physical exercise 
periods, with elevation on the cardiac frequency, 
pulmonary ventilation and sidoresis, while the late 
acute effects occur along the first 24 or 48 hours (many 
times up to 72 hours) after a physical exercise session, 
being identified in the slight reduction on the tensional 
levels, especially in hypertensive individuals, in the 
expansion of the plasmatic volume, in the 
improvement of the endothelial function (Araujo, 
2001) and in the action improvement and increase on 
the insulin sensitivity in the skeletal musculature 
(Rondon and Brum, 2003). Finally, the chronic effects, 
also called as adaptations resulting from the frequent 
and regular exposure to physical exercise sessions and 
represent morphofunctional aspects that distinguish an 
individual physically trained from an untrained 
Effect of Cola Nitida on Immediate Post…..                                                                                                                1886 
OMOROGIUWA, A; EIYA, BO 
individual, presenting as typical examples the rest 
relative bradycardia, the muscular hypertrophy, the 
physiological left ventricular hypertrophy and the 
increase on the maximal oxygen intake (VO2 
maximum) (Araujo, 2001).  .  
 
The genus Cola,Kolanut is the seed of a tree that 
belongs to the steruculiacee family. The nutrient 
composition of kola nut includes 8.90% protein, 
0.92% fat and 2.40% ash (Jayeola, 2001). The two 
main constituents of kola are caffeine and 
theobromine; but its pharmacological/toxicological 
and psychoactive effects are traceable to the caffeine 
content (Burdrock et al., 2009; Kaplan and Sadock, 
2003). Just like exercise kola nut has powerful 
stimulants that counteract fatigue and enhance 
intellectual activity. It also suppresses thirst and 
hunger which may be desirable during exercise. Thus 
ingesting kola nut before exercise may have more 
efficient cardiovascular responses to meet up with the 
metabolic and oxygen demand. This study is therefore 
aimed at determining the effect of exercise on pulse 
pressure, respiratory rate and pulse rate in young adult 
male that has ingested Cola nitida. 
 
MATERIALS AND METHOD 
Study Design: This was a cross sectional study of 20 
apparently healthy male volunteer students of the 
University of Benin.  Informed consent was obtained 
from every volunteer for the study. The twenty 
subjects were further divided into 4 subgroups A, B, C 
and D with five subjects in each group. Questionnaires 
were administered to subjects to extract Bio data from 
them. The inclusion Criteria for the study were age 
between 20-24 years, height between 155-165m and 
weight between 48-60kg. The exclusion criteria for the 
study were anemia, peptic ulcer disease, history 
cardiac disease, asthma, HbSS, history of smoking and 
history of alcohol use 
 
Measurement of Cardiopulmonary parameters, 
administration of Cola nitida and Exercise protocol: 
Baseline cardiopulmonary parameters namely, pulse 
rate, pulse pressure and respiratory rate were measured 
using standard clinical methods. Subsequently Cola 
nitida was administered as follows: Group A (n=5); 
Fasting (nil Cola nitida); Group B (n=5); had 
100mg/kg of Cola nitida ingested orally per body 
weight; Group C (n=5); had 200mg/kg of Cola nitida 
ingested orally per body weight; Group D (n=5); had 
400mg/kg of Cola nitida ingested orally per body 
weight. 
 
Ninety minutes post fasting and ingestion of the Cola 
nitidida, subjects were asked to warm up for 5 minutes 
and subsequently mounted the thread mill at an 
inclination of 2% and a speed of 5mph for 30minutes. 
Thereafter respiratory rate, Pulse rate and blood 
pressures were recorded in the first one minute of 
exercise and that reflected the immediate post exercise 
cardiopulmonary response. 
 
Calculation of Pulse pressure (mmHg): The pulse 
pressure (Pp) was calculated from the difference of the 
measured systolic and diastolic pressures as expressed 
mathematically as;  
 
 =  −  
 
Where Ps = systolic pressure and Pd = diastolic 
pressure  
 
The percentage change in immediate cardiopulmonary 
response (%CPR) was estimated as  
 





Where CPV Post-exercise cardiopulmonary value 
and CPV = Pre-exercise cardiopulmonary value 
 
Where cardiopulmonary values can be pulse rate, 
pulse pressure and pespiratory rate. 
 
Statistical Analysis: Results were presented as 
percentage increase as mean ±SEM in Bar chart using 
Excel 2010. Statistical analysis was done using one 
way ANOVA with Post-Hoc Tukey Honest 
Significant Difference test 
 
RESULTS AND DISCUSSION 
All subjected that participated in the study completed 
the study and they were aged between 18 and 22 years 
with body mass index falling within normal range for 
all groups. The immediate post-exercise percentage 
increase in pulse pressure, heart rate and respiratory 
rate are represented in figures 1-3. The immediate 
pulse pressure response in the control subjects was that 
of an increase. This indicates that exercise increases 
the contractility potential of the heart muscle to meet 
up with metabolic demand associated with it. Studies 
have shown that during exercise, there is a desirable 
increase in mean arterial arterial blood pressure due to 
resetting of the arterial baroreflex. This resetting helps 
to avert severe arterial hypotension during intense 
activity.  Contractility of the myocardium is also 
enhanced by the sympathetic nervous system, which is 
activated during physical activity. Thus, an increase in 
the left ventricular end–diastolic volume and a 
decrease in the left ventricular end–systolic volume 
(LVESV) account for the increase in stroke volume 
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during light to moderate dynamic exercise (Poliner et 
al., 1980). Furthermore, the increased pulse pressure 
was further enhanced in subjects who took varying 
doses of Cola nitida.with the greatest increase 
recorded in the subjects who ingested 400 mg/kg. Thus 
there was a direct relationship between the the 
increased pulse pressure response and the dose of Cola 
nitida ingested. During exercise the increase in mean 
arterial pressure is a normal and desirable response 
which is traceable to the resetting of the arterial 
baroreflex to a higher pressure. Without such resetting, 
the body would experience severe arterial hypotension 
during intense activity (Rowell, 1986). 
 
 
Fig 1: Immediate post exercise percentage increase in pulse 




Fig 2: Immediate post exercise percentage increase in Heart rate in 
mean ± SD, p < 0.05 is considered statistically significant 
 
Heart rate increases immediately at the onset of 
activity as a result of parasympathetic withdrawal. As 
exercise continues, further increases in heart rate are 
due to the action of the sympathetic nervous system 11. 
In this study, the percentage increase in heart rate was 
lower in the control subjects who did not ingest Cola 
nitida compared to the groups of subjects who 
ingested the various doses of Cola nitida. However, in 
the groups of subjects who ingested various doses of 
cola nitida, there was no significant difference in the 
percentage increase in the immediate heart rate 
measurement. Hence the function of Cola nitida in 
potentiating increased heart rate induced by exercise 
was not affected by the various doses used in this 
study.  The relative increase in heart rate observed in 
the groups who masticated and ingested Cola nitida 
gives credence to the study implicating 
methlxanthines (a component of Cola nitida) as a 




Fig 3: Immediate post exercise percentage increase in respiratory 
rate in Mean ± SD, p < 0.05 is considered statistically significant 
 
Moderate intensity aerobic training improves 
respiratory function (Chaitra and Puranik, 2012; 
Cheng et al., 2003). In this study, moderate exercise 
increased the respiratory rate by 22.4% and there was 
a step wise further increase in the respiratory rate 
following increasing doses of Cola nitida. Cola nitida 
thus has a potentiating effect on exercise induced 
hyperventilation. Kola nuts contain large amounts of 
caffeine and theobromine and are used as a stimulant 
(Jayeola, 2001). Theophylline relaxes bronchial 
muscles and has been used in the treatment of asthma. 
Caffeine is bronchodilator that increases minute 
ventilation in patients with chronic obstructive lung 
disease and has been utilized as a respiratory stimulant 
in neonates with recurrent apneic episodes (Murat et 
al., 1981; Gong et al., 1986).  
 
Conclusion: This study suggests that Cola nitida 
increases post-moderate-exercise pulse rate, pulse 
pressure and respiratory rate in young male adults. 
Furthermore, the increases in pulse pressure were 
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